Established in 1991, the Revelle Medal recognizes "outstanding accomplishments or contributions toward the understanding of the Earth's atmospheric processes, including its dynamics, chemistry, and radiation; and toward the role of the atmosphere, atmosphere-ocean coupling, or atmosphere-land coupling in determining the climate, biogeochemical cycles, or other key elements of the climate system." According to Sarmiento, "Michael has tackled an amazingly broad range of problems in ocean geochemistry and biogeochemistry, in all of which he has shown a deep scholarship and profound originality."
He has made major contributions to our understanding of paleoclimate through the measurement and interpretation of oxygen isotope measurements in trapped air bubbles of glacial ice cores. Since publishing his initial paper on this topic in 1985, Bender's contributions have included not only ice core measurements of oxygen isotopes, but an impressive array of other applications based on measurements of oxygen isotopes and mass spectrometric measurements of O 2 /N 2 in firn air, in the atmosphere, and in the ocean.
Included among his other major accomplishments is the first robust and general methods for temporal correlation among ice cores and between ice cores and sediment records using the 18 O/ 16 O ratio and more recently the O 2 /N 2 ratio; dating of ice cores by correlation of these properties with insolation changes; development of the theory of gas isotope fractionation in firn air which has since had many interesting applications; the use of oxygen isotopes to reconstruct aspects of biospheric productivity over glacial/interglacial cycles; and the use of oxygen isotopes as tools for the study of biological productivity in the ocean.
"Among those of us who know him well, he has earned the deepest respect for the strength of his intellect and for his unflagging commitment to scientific rigor and personal integrity," Sarmiento said. "I am very happy to see the Roger Revelle Medal added to his well-deserved list of honors." Bender has been recognized by his election to fellowship in the Geochemical Society and AGU, his receipt of the Patterson Medal of 1998, and election to the National Academy of Sciences in 2001.
In congratulating Ram, Richard W. Spinrad (NOAA assistant administrator for oceanic and atmospheric research) said "Throughout his career, Ram has advanced our knowledge of the climate system. Ram's leadership will guide the laboratory's direction as new and challenging questions arise."
During his tenure as a research scientist at GFDL, Ram has come to be considered one of the leaders in climate modeling in the world. In addition to responsibilities as Director, Ram is on the faculty at Princeton University, with rank of Professor. Ram's career has been devoted to improving our understanding of atmospheric radiation and incorporating this understanding in climate models. The program is a two-week workshop planned for May 4 -14, 2009 focused on theoretical problems in atmospheric and oceanic dynamics that have potential importance to the problem of global warming. Topics will include geostrophic turbulence and the large-scale structure of the atmosphere, models of the Earth's cloud cover and water vapor distribution, tropical storm formation and intensity, ElNino variability, the large-scale structure of the oceanic circulation, as well as small-scale mixing in the oceans. In each case, lectures will be devoted in part to the identification of idealized models which may be of interest to the larger theoretical science community, and in part to placing these theoretical ideas in the context of ongoing climate change research.
The Princeton Center for Theoretical Science is designed to enhance research and education in the theoretical natural sciences through prestigious postdoctoral fellowships and programs that identify and explore forefront issues in theoretical science. The Center is home to the highly select corps of Center Postdoctoral Fellows, chosen each year in an international search for the most talented individuals, and to the Center Faculty Fellows and Visiting Fellows. The Center also hosts the workshops, seminars, public lectures and other activities associated with its yearly programs. ■ 
Gailbraith Cruises with Students on Ice

Eric Galbraith, AOS Research Associate
The expedition visited the small Inuit community of Qikirtarjuaq, landed at traditional camping sites, visited the world's largest bowhead whale calving ground, and cruised majestic fjords. Day hikes led to glaciers, hilltop vistas, and tundra meadows rich with berries. A total of 11 polar bears were spotted, and zodiac cruises took students into close proximity to swimming herds of walrus and seals snoozing on sea ice. Galbraith helped the international group of students collect live zooplankton for a shipboard aquarium, identify algae under the microscope, and measure seawater temperature and salinity. Signs of climate change were widespread, in the freshly exposed moraines left by rapidly retreating glaciers, and in the extreme concern of the local Inuit about the fastpaced alterations around them.
Polar bear chilling on an iceberg at sea
The last night of the cruise was particularly dramatic, with a sunset that painted a brilliant orange backdrop to drifting icebergs, followed by the Leonid meteor shower falling among a spectacular display of Northern lights.
Students in sea ice near Pangnirtung, eastern Baffin Island
Students on Ice is an award-winning organization offering unique learning expeditions to the Antarctic and the Arctic. Their mandate is to provide students from around the world with inspiring educational opportunities at the ends of our Earth, and in doing so, help them foster a new understanding and respect for the planet. ■
GFDL's Hurricane Forecast Model Achieves High Accuracy in 2008 Season
Contributed by Maria Setzer, GFDL Communications Director
The 2008 hurricane season officially came to a close on November 30, marking the end of a season that produced a record number of consecutive storms to strike the United States and ranks as one of the more active seasons in the 64 years since comprehensive records began.
Since it became operational in 1995, the Geophysical Fluid Dynamics Laboratory's (GFDL) hurricane forecast model has consistently been among the leading models used by the National Hurricane Center (NHC) for accuracy in predicting hurricane track and intensity. GFDL's hurricane forecast model performed extremely well again in the 2008 hurricane season. In both the East Pacific and Atlantic basins, the GFDL model had the lowest track forecast errors when compared to the other standard numerical guidance. In the critical 48-hour and 72-hour time period, the model errors in the Atlantic basin were about 13 and 8 percent (respectively) better than the next best standard model guidance. Similarly, in the East Pacific, where the GFDL model had the lowest track errors at all time levels, the model errors at the critical 48-hour and 72-hour time period, were 21 and 12 percent less (respectively) than the next best performing model. The excellent guidance of the GFDL model was an important contributor to the outstanding performance by NHC in the very active 2008 Atlantic season.
A total of 16 named storms formed in the Atlantic this season, based on an operational estimate by the National Hurricane Center. The storms included eight hurricanes, five of which were major hurricanes at Category 3 strength or higher. An average season has 11 named storms, six hurricanes and two major hurricanes. Overall, the season is tied as the fourth most active in terms of named storms (16) and major hurricanes (five), and is tied as the fifth most active in terms of hurricanes (eight) While in South Africa, the group also participated in an "Advanced Seminar on Biogeochemistry," which was attended by some 35 South African scientists and students from across from across the country. Additionally, they met with UCT faculty involved with Princeton students, primarily from the Woodrow Wilson Program to explore the development of future courses and field trips for Princeton students spending a semester abroad at UCT, to discuss ways to attract greater numbers of scientists and engineers from Princeton, and to explore the possibility of a reciprocal graduate program that would give South African students access to Princeton facilities.
In 2007 George Philander began dividing his time between Princeton University and the UCT and hopes that this trip, and trips like it, act as a catalyst for continued collaborative efforts between South African scientists and researchers here at Princeton. ■
CICS Scientist Earns Distinction from Scientific Journal
Contributed by Maria Setzer, GFDL Communications Director
In June, Brian Magi, a Postdoctoral Fellow in the Cooperative Institute for Climate Science, learned that he was selected by the journal Annales Geophysicae as their Best Reviewer for Lower Atmosphere and Climate, for 2007. Three other scientists shared the distinction, in different subject areas, for "maintaining the high quality" of the journal. The designation is given to an individual who has contributed a referee's report of outstanding merit on manuscripts submitted for publication in Annales Geophysicae.
Brian Magi, CICS Postdoctoral Fellow
Brian's own work focuses on evaluating the treatment of biomass burning emissions in GFDL's global climate model, and linking simulation input more closely to current available observational data. He was a reviewer for the IPCC Fourth Assessment Report and is a referee for Journal of Geophysical Research, and three other peer-reviewed scientific publications, in addition to Annales Geophysicae.
The quality of scientific journals depends in a crucial way upon the peer review process, and the success of this process owes much to members of the scientific community who are conscientious reviewers, contributing significant time and effort, and who are committed to the ideals of accuracy and soundness of methodology.
This distinction underscores the preeminent research conducted at Princeton and GFDL, and the high regard with which our scientists are held in the international science community. ■
CICS Sponsors QUEST Summer Institute
This summer fourteen New Jersey teachers of grades 4-12 participated in inquiry-based experiences, emphasizing self-directed investigation rather than textbook learning, at a CICS-sponsored summer institute in weather and climate.
Quest participants immersed in self-directed investigation
Bringing together local teachers together with Princeton scientists and students, the well-established Quest program aims to enhance participants' knowledge of science and inspire new ways to present the material to their students. The PECASE program was established in 1996 to honor scientists and engineers who show exceptional potential for leadership early in their careers. Eight federal departments and agencies annually nominate candidates whose work shows the greatest promise to benefit the agency's mission. Participating agencies award these scientists and engineers up to five years of funding to further their research in support of critical government missions. ■
Transportation Update
In the fall, stakeholders from Forrestal and Main Campus gathered together to discuss transportation issues.
The outcome of that meeting was a daily AOS Senior Earth System Modeler, Rick Slater applauded Jennifer's "ability to pick up new things and go with them, such as running some of our models, and then be able to organize that information and pass it on to other new members of our group." Particularly noteworthy to Slater, was Jennifer's role in the Jennifer Simeon and daughter, Clara development of the coarse resolution ocean model and the follow-up coarse resolution coupled model. "While she was not the only person to work on this project, she definitely laid a firm groundwork for the model. This model is crucial to the work that our group does, and her impact will be felt for a long time," Slater said.
Finally, there is the fact that Jennifer was such a pleasant person to work with. She was always smiling and willing to help out with anything that the group had to do. When AOS Research Associate Eric Galbraith arrived at Sayre Hall, he hadn't even used UNIX before and could barely change directories on his own. "Jennifer patiently taught me everything I needed to know in order to run the models, analyze the output, and fix things when they broke. Her instructions were patient and thorough, and she had a great intuitive sense for what would work, and what wouldn't," Galbraith said.
Jennifer continues her research in oceanography at the LSCE in France, looking at interannual variability of the North Atlantic and the role of the ocean dynamics with respect to the air-sea interaction of carbon.
She will be working with Marion Gehlen and Princeton alumnus, James Orr. ■ 
Alumni News
Dickey Awarded Prestigious Naval Oceanographic Science Chair
AOS & CICS News
Congratulations to Kelly Kearney for passing her General Exam! She has also received NOAA's Dr. Nancy Foster Scholarship which provides support for outstanding scholarship and encourages independent graduate-level research in oceanography, marine biology, or maritime archaeology, particularly by women and members of minority groups.
Working with Jorge Sarmiento in the Department of Geosciences, Kelly's research focuses on incorporating upper trophic level species (i.e. anything above the level of zooplankton) and top-down forcing factors into traditional ocean biogeochemical models that focus on nutrient cycling and primary production. With this model, Kelly hopes to investigate and assess the importance of the various factors affecting oceanic food webs, including both bottom-up climate forcing and top-down anthropogenic effects. Larry Horowitz, NOAA/GFDL, has been appointed as a lecturer in Geosciences and will be teaching Atmospheric Chemistry in the spring.
Arrivals
Junfeng Liu transferred from the WWS-STEP Program on 12/1/08. He is working with Larry Horowitz on the contribution of domestic and trans-pacific transport of short-lived air pollutants to the 21st century air quality and climate changes of the United States.
Maxim Nikurashi comes to Princeton from MIT-WHOI Joint program. He began working with Sonya Legg on 1/1/09 on studies of small-scale mixing driven by flow in canyons. He will apply these studies to develop parameterization of the mixing generated by steady flow over ocean bottom topography.
